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1 Th rate of diffusion of five gases is measured. The gases are CO, CO2, NH3, 
C3H8 and N2.,  

 
The list gives five pairs of gases. 
 

1 
 

CO and CO2 

2 
 

CO and N2 

3 
 

CO2 and C3H8 

4 
 

NH3 and N2 

5 
 

NH3 and CO 

 

 In which pairs would one gas diffuse faster than the other under the same 
conditions of temperature and pressure? 
 

 A 1 and 4 B 2 and 3 

 C 2, 3 and 5 D 1, 4 and 5 

 
 
2 The boiling points of some substances found in air are given in the table.  

 

When the temperature is raised from -350○C to -190○C, which substance(s) will 

be liquid? 
 

substance boiling point / ○C 

argon -186 

neon -246 

oxygen -196 

nitrogen -183 

 
 

 A argon only B argon and oxygen 

 C neon and nitrogen D neon and oxygen 
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3 A gas has no effect on both red and blue litmus papers but is soluble in water 
and less dense than air.  
 
Which diagram shows the best way of drying and collecting the gas? 
 

 A B 

 

  

 C D 

 

 

 

 
 
4 An aqueous solution of a salt is tested and the following results are obtained. 

 

test result 

addition of a few drops of aqueous sodium 
hydroxide followed by addition of excess 

aqueous sodium hydroxide 

white precipitate forms, 
then dissolves 

addition of 2 cm3 of dilute sulfuric acid effervescences, gas turned 
blue litmus paper red 

 
What ions are most likely found in the salt? 
 

 A Al3+ and SO4
2- B Al3+, Zn2+ and 

CO3
2- 

 C Al3+, Zn2+ and SO4
2- D Zn2+ and CO3

2- 
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5 Element R has p protons and n neutrons in its neuclues.  

 

Which row gives the correct number of sub-atomic particles in a negative ion of 

an isotope of R? 

 

  proton neutron electron 

 A p n + 1 p + 1 

 B p n - 1 p - 1 

 C p + 1 n p + 1 

 D p + 1 n p - 1 

     

6 Which statement(s) correctly describes the properties of mixtures of iron and 
sulfur and the compound iron(II) sulfide? 
 

 mixtures of iron and sulfur compound iron(II) sulfide 

1 iron and sulfur mixed without 
undergoing a chemical reaction 

iron and sulfur combined in a 
chemical reaction 

2 the ratio of iron and sulfur 
varies 

the ratio of iron and sulfur is 
always the same 

3 properties of iron and sulfur 
were lost when the mixture 

was formed. 

iron(II) sulfide has the same 

properties of iron and sulfur 

 
 

 A 1 only B 1 and 2 

 C 2 and 3 D 3 only 
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7 The following all conduct electricity. 
 

1 
 

aqueous copper(II) sulfate 

 

2 
 

copper metal 

3 
 

molten sodium chloride  

4 
 

solid graphite 

 

 Which substance(s) conduct/s electricity using free-moving electrons? 
 

 A 1 and 2 B 2 and 3 

 C 2 and 4 D 3 and 4 

  
 

8 The diagram shows a structure of a compound made of carbon and silicon 
atoms, (SiC)n. 

 

 

 
 
 
 
 
 
 
 
 
 
 
Which statement is true for (SiC)n? 
 

key 

○  atom of silicon 

●  atom of carbon 

 A It acts as a lubricant. 

 B It conducts electricity. 

 C It is a gas at room temperature. 

 D It is insoluble in water. 

 
 
9 22 g of hydrocarbon X has a volume of 12 dm3 at room temperature and 

pressure.  
 
What is the molecular formula of X? 
 

 A CH4 B C2H6 

 C C3H6 D C3H8 

10 Which statement about electrolysis is correct? 



 6 

 

 A Chemical energy is converted to electrical energy. 

 B Electrons flow through the electrolyte. 

 C Ionic compounds are broken down.  

 D Metals are formed at the positive electrode. 

 
 
11 The diagram below shows the apparatus used to electroplate a metal ring with 

lead. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
The electroplating was not successful.  
 
What change must be made for it to work?  
 

 A Add solid lead(II) sulfate to the electrolyte.  

 B Increase the temperature of the electrolyte. 

 C Replace the lead electrode with carbon electrode.   

 D Reverse the terminals of the battery. 

 
 

  

battery 

metal ring lead electrode 

aqueous lead(II) nitrate 
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12 The complete combustion of ethane is an exothermic reaction. 
 
Which statement explains this? 
  

 A More bonds are broken than formed. 

 B More bonds are formed than broken. 

 C The total enthalpy of the bonds broken is greater than the total enthalpy 
of the bonds formed. 

 D The total enthalpy of the bonds broken is less than the total enthalpy of 
the bonds formed. 

 
 
13 An equation for respiration is shown. 

 

C6H12O6 + 6O2 → 6H2O + 6CO2         ∆H = - 2830 kJ/mol 

 
What can be deduced from this equation? 
   

 A Energy form the sun is needed for this reaction. 

 B Glucose is reduced. 

 C Larger molecules are made from smaller molecules. 

 D ∆H for photosynthesis is +2830 kJ/mol 
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14 The energy profile diagram for a given reaction without the use of catalyst is 
shown below. 
 

 
 
Which energy profile diagram is correct for the same reaction but using a 
catalyst? 
 

 A B 

 

  

 C D 
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15 Excess calcium carbonate was reacted with 25.0 cm3 of 2 mol/dm3 of dilute 

hydrochloric acid at 50○C. The gas produced was collected at regular time and 

the results are shown below as experiment 1.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Similarly, experiment 2 was a reaction between excess calcium carbonate and 
dilute hydrochloric acid but the volume of gas collected in experiment 1 was 
twice of that in experiment 2. 
 
What change was made to produce the graph of experiment 2? 
  

 A Add catalyst. 

 B Reduce the concentration of dilute hydrochloric acid to 1 mol/dm3 

 C Reduce the temperature of the reaction to 25○C. 

 D Reduce the volume of dilute hydrochloric acid to 12.5 cm3 

  
 

16 The following reactions take place during a thunderstorm. 
 

N2 + O2 → 2NO 

 

2NO + O2 → 2NO2 

 

NO + O2 → NO2 + O2 

 
Which row shows the correct processes undergo by the reactants? 
  

  N2 NO O3 

 A oxidised oxidised oxidised 

 B oxidised oxidised reduced 

 C reduced reduced oxidised 

experiment 1 

experiment 2 

time / s 

v
o

lu
m

e
 o

f 
g
a

s 
p

ro
d
u

c
e
d

 /
 c

m
3
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 D reduced reduced reduced 

  
 

17 The dissociation constant for an acid indicates the extent of dissociation into 
its ions. The higher the dissociation constant, the stronger the acid. 
 
The dissociation constants of some acid and two statements are given below. 
 

acid dissociation constant 

methanoic acid, HCO2H 1.80 x 10-4 

ethanoic acid, CH3CO2H 1.75 x 10-5
 

proponoic acid, CH3CH2CO2H 1.34 x 10-5 

chloroethanoic acid, ClCH2CO2H 1.40 x 10-3 

 
 

statement 1:  
 

Increasing the length of the carbon chain makes the acid 
stronger. 

 

statement 2:  
 

Replacing a hydrogen atom in ethanoic acid makes the 
acid stronger.  

 
Based on the information above, which statement(s) is / are correct? 
 

 A both statements 

 B neither statement 

 C statement 1 

 D statement 2 

 
 
18 Salt P can be prepared by reacting together: 

 

 a dilute acid and a soluble base or 

 a soluble base and an ammonium salt 
 
Which salt cannot be P? 
 

 A iron(II) chloride 

 B potassium chloride 

 C potassium nitrate 

 D sodium sulfate 
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19 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beryllium oxide is an amphoteric white solid.  
 
Which substance(s) can be used to distinguish beryllium oxide from sulfur 
dioxide? 
 

1 
 

HCl (aq) 

2 
 

HNO3 (aq) 

3 
 

NaOH (aq) 

4 
 

KOH (aq) 

 

 A 1 and 2 B 2 and 3 

 C 2 and 4 D 3 and 4 

  
 

20 
 
 
 
 
 
 
 
 
 
 

What are the uses of sulfuric acid? 
 

1 
 

making fertilisers 

2 
 

making detergents 

3 
 

Sterilising water 

4 
 

used in car batteries 

 

 A 1 and 2 B 1, 2 and 4 

 C 2 and 3 D 2, 3 and 4  

  
 

21 Aqueous ethylamine has similar properties as aqueous ammonia. 
 
Which statement is true about ethylamine? 
 

 A It forms an alkaline gas when heated strongly.  

 B It forms a blue precipitate with a solution of copper(II) sulfate. 

 C It forms a colourless solution with a solution of aluminium nitrate. 

 D It is insoluble in water. 
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22 Which statement does not correctly describe the Haber Process? 
 

 A A catalyst of finely divided iron is used.  

 B A yield of 100% of ammonia is achieved when temperature of 450○C is 

used. 

 C Nitrogen and hydrogen are fed into the reactor based on the ratio of 1:3. 

 D To reduce cost due to high pressure technology, the reaction is carried 
out at a more economical pressure of 200 atm. 

 
 
23 Some properties of elements in the same group of the Periodic Table are listed.  

 
1 
 

charge on the ion 

2 
 

number of electron shell 

3 
 

number of protons 

4 
 

total number of inner shell electrons 

 
Which property shows an increase as the group is descended? 
 

 A 1 and 2 B 1 and 3 

 C 2 and 4 D 3 and 4 

 
 
24 The element Astatine is below Iodine in Group VII of the Periodic Table. 

 
Which statement describes astatine correctly? 
 

 A It forms covalent molecules with sodium metal. 

 B It is a weaker oxidising agent than iodine. 

 C It has high melting point due to the strong covalent bonds between 
astatine atoms. 

 D It has a lower density than iodine. 
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25 An oxide of metal J increases the rate of decomposition of hydrogen peroxide. 
At the end of the reaction, oxide of J is chemically unchanged.  
 
Which row correctly describes metal J? 
 

  proton number mass number 

 A 18 40 

 B 20 40 

 C 25 55 

 D 53 127 

 
 
26 
 
 
 
 
 
 
 
 

Which statements about metals are correct? 

 

1 
 

All metals are good at conducting thermal energy. 

 

2 
 

All metals react with oxygen to form basic oxides. 

3 
 

Some metals have more than one oxidation states.  

 

 A 1 and 2 only B 1 and 3 only 

 C 2 and 3 only D 1, 2 and 3 

 
 
27 Which statement about steel is correct? 

 

 A Steel does not conduct electricity as well as pure metals. 

 B Steel has a chemical formula.  

 C Steel is formed by a chemical reaction. 

 D The structure of steel contain a ‘sea of electrons’ 
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28 Pieces of lead, magnesium, iron and a metal X were placed in separate test 
tubes containing aqueous solutions of their ions.  
 
The following observations were made. 
 

metal 
metal ion 

Pb2+ Mg2+ Fe2+ X2+ 

Pb     

Mg     

Fe     

X     

  
Which is the correct order of reactivity of the metals, starting from the most 
reactive to the least? 
 

key 

 = reaction occurs 

  = reaction does not occur 

 A Fe, Mg, Pb, X 

 B Fe, X, Pb, Mg 

 C Mg, Fe, X, Pb 

 D Pb, Fe, X, Mg 

 
 
29 Which reaction is not a step in the production of iron from haematite in the blast 

furnace?  
 

 A coke burning in the air to produce carbon dioxide 

 B carbon reacting with carbon dioxide to produce carbon monoxide 

 C iron(III) oxide reacting with carbon monoxide to produce iron 

 D iron reacting with limestone to produce slag 
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30 A test tube containing some damp iron wool was inverted in water. After three 
days, the water inside the test tube has risen. 
 

 
 
 
 
 
 
 
 
 
 
Which statement explains the rise in water?  
 

 A Iron(III) oxide was formed. 

 B Oxygen gas had dissolved in water. 

 C The iron wool was reduced. 

 D The temperature of the water had increased.  

 
 
31  Which statement about the fractional distillation of petroleum is true? 

 

 A At each level in the fractionating column, only one type of hydrocarbon is 
collected. 

 B Temperatures are higher at the top of the fractionating column than at the 
bottom. 

 C The hydrocarbons collected at the top of the fractionating column have 
high viscosity. 

 D The hydrocarbons collected at the top of the fractionating column have 
the smallest molecular mass.  

  
  

32 Which substance could not be produced when methane reacts with cblorine in 

the presence of ultra violet light? 

 

 A chloromethane 

 B hydrogen  

 C hydrogen chloride 

 D tetrachloromethane  

  
  

  

damp iron wool 

water 
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33 The structural formula of 2-hydroxyl propanoic acid is shown below. 
 

 
Which reaction can take place with 2-hydroxyl propanoic acid? 
 

 A It decolourises aqueous bromine.  

 B It dissociates in water to produce hydroxide ions. 

 C It produces ammonia gas with ammonium nitrate. 

 D It undergoes condensation polymerisation. 

 

 
34 
 
 
 
 
 
 
 
 
 
 

Which of the compounds below are isomers of each other? 
 

1 2 3 

 

 
 

 

 A 1 and 2 only B 1 and 3 only 

 C 2 and 3 only D 1, 2, and 3 

 
 
35 Which is the product for the reaction between propene and bromine? 

 

 A 

 

B  

 C  D  

 

 

 

  

Br Br 

Br 

Br 
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36 What is the minimum number of moles of oxygen needed for the complete 
combustion of 1 mole of propanol? 
  

 A 3.0 B 4.5 

 C 5.0 D 8.0 

 
 
37 The graph below shows the amount of substances present in a mixture during 

the process of fermentation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which substance is correctly represented by each graph?  
 

  graph 1 graph 2 graph 3 

 A ethanol yeast glucose 

 B glucose yeast ethanol 

 C glucose ethanol yeast 

 D ethanol glucose yeast 

 
 
38 Which pollutant is formed when gases in the air react at very high temperature? 

 

 A carbon monoxide 

 B nitrogen dioxide 

 C sulfuric acid 

 D unburnt hydrocarbon 

 
 

  

graph 1 

graph 2 

graph 3 
time / s 

amount of substance 
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39 The air in four cities were collected and analysed. The concentration of three 
gases in parts per million (ppm) in the air samples are shown below. 
 

city concentration of 
carbon monoxide / 

ppm 

concentration of 
carbon dioxide / 

ppm 

concentration of 
nitrogen dioxide / 

ppm 

Taxila 48 23 36 

Skara Bae 44 35 47 

Troy 38 50 22 

Sanchi 20 44 59 

 
 
In which city will the problem of acid rain be reduced if all vehicles are fitted for 
catalytic converters? 
 

 A Sanchi B Skara Bae 

 C Taxila D Troy 

 
 
40 Which atmospheric pollutant can be removed by the process of reduction? 

 

 A Carbon monoxide in catalytic converter 

 B Nitrogen dioxide in acid rain by reaction with calcium carbonate 

 C Nitrogen oxide in catalytic converter 

 D Sulfur dioxide by flue gas by reaction with calcium carbonate 

 
 
 
 
 
 
 
 
 

End – Of – Paper  
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